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Abstract: Do female headed households lose/ sell more of their livestock in the event of a drought as compared to
households headed by males? We address this question through an analysis of the combination of Living Standards
Measurement study Integrated surveys on Agriculture dataset on Uganda using data from the period 2011-2016 and
NDVI & Weather data. We carry out both OLS and fixed effects estimations. Our OLS Results are consistent with
the theory of Consumption smoothing while we do not find evidence of any gendered effects from both the OLS and
IV estimations.

1

1: Introduction
Climate change for a very long time has been a topic of discussion due its adverse impacts on our
day-to-day activities and the threat it bears on the sustainability of our future generations.
Climate change affects communities differently according to their respective vulnerabilities and
adaptive capacities because how a household will be affected by the climate in South-East Asia
is different from how a household in Sub-Saharan Africa will be affected.
This research paper will attempt to bridge the gap between the existing literature that has
analyzed the coping strategies employed by households when faced with these climate shocks by
focusing on comparisons between the variations of female headed households and male headed
households and more specifically, to see whether there will be a significant difference in these
households in terms of loss of number of livestock which is my main measure of asset ownership
after they are faced with a drought(s)
Uganda is a country that generally has a warm tropical climate. The climate is largely influenced
by the altitude which ranges from about 1000-1400 meters and the Inter-Tropical convergence
zone. It depends on different kinds of winds that affect its weather patterns. In the northern
region of Uganda, the climate is hot and dry, while the south has a variation of climate due to the
influence from Lake Victoria. The central region has a tropical savanna climate while the
western region is comprised of very high temperatures especially December through March. This
shows us that depending on the time of the year, different parts of the country could be
experiencing different types of weather seasons which ultimately influence crop production and
livestock keeping, and if farmers are faced with a climate shock, then there might be variation in
the extent of loss of crops and ultimately animals, and also, given that different regions focus on
planting different crops how a region planting maize is affected will be totally different from a
region that plants sorghum for that particular season.
Those most vulnerable to climate change and climate-related risks are poor people who depend
on incomes that are earned from our natural resources/ agriculture, as their only source of
livelihood. Not only does the vast majority of the population in Sub-Saharan Africa depend on
agriculture, but most farmers in Sub-Saharan Africa depend on rain-fed agriculture because there
is little to no access to loans or technological advancements that would enable them boost their
agricultural production.
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Studies conducted on the differential impacts of climate shocks show that there are substantial
variations of impacts on women and men because they all play different roles in the society,
especially in the rural areas. Women may have less access to important information on
adaptation and mitigation strategies to be undertaken when hit by a shock due to constraints such
as lack of education/ lagging behind in the level of education by an average of 3 years across
households, having fewer assets in their names, owning significantly less livestock units as
compared to men, lacking the decision making power in most households, and having less time
and resources allocated to other income generating activities due to domestic responsibilities that
take up a lot of time.
Uganda is distinct in two major ways. Unlike the average African female labor share in crop
production which is around 40%, Uganda’s female labor share is above 50% while the female
labor share in Nigeria, Ethiopia and Niger are at 37%, 29% and 24% respectively (Kilic et al.,
2017) And on the other hand, it is a fairly traditional and conservative society where the
configuration of women’s rights and gender relations is complex and contradictory (Wyrod,
2008). This means that on one hand attitudes are changing and accommodating some aspects of
women rights and empowerment while retaining innate male authority and previous notions of
cultural norms that are causing differential outcomes for certain type of shocks & people’s basic
ability to smooth consumption.
Following the introduction, my paper will be organized as follows; section 2 will present a brief
literature review, section 3 will be a description of the context of the data, section 4 the empirical
strategy & model used, section 5 will be an analysis of our econometric results and section 6
provides a summary and conclusion.

3

2: Literature Review
At the core of our research is the role of consumption smoothing after households in Uganda are
faced with droughts and its interaction with the gender dynamics of the household heads and
climate variability. Most studies in the past have analyzed the effect of idiosyncratic shocks on
households and what they do so as to remain on the same level of consumption over time. This
paper reviews the literature behind gender &/ women empowerment, climate shocks,
consumption smoothing all tied up with livestock &/ agriculture.

2.1: Climate Variability
There have been numerous cases where extreme weather conditions like prolonged floods and
droughts are becoming more prevalent and agricultural seasons are becoming increasingly
unpredictable (Patricola & Cook, 2011). This with a combination of numerous challenges in
technological advancements in the agricultural sector in most of the countries in Sub Saharan
Africa, leads to unfavorable production outcomes for farmers who are in the rural areas as they
have fewer opportunities that would help them cope with these shocks.
Variable weather conditions have been shown over the years to reduce the mean yields of
agricultural producers (Cabas, Weersink, & Olale, 2010; Felkner, Tazhibayeva, & Townsend,
2009; Fisher, Hanemann, Roberts, & Schlenker, 2012; Kaylen, Wade, & Frank, 1992; Schlenker
et al., 2009; Schlenker & Roberts, 2006; Thornton, Jones, Alagarswamy, & Andresen, 2009).
When households rely heavily on rain-fed agriculture, rainfall-induced production shocks often
translate to income shocks and in turn into negative consumption shocks. Every household will
cope with these shocks in a different way since their abilities to insure against such
vulnerabilities is limited by the inefficiency of insurance markets in developing countries
(Townsend, 1955). Ordinarily, when there is loss of income in the family, one will want to
smooth their consumption by either; sending one of their family members to look for work
elsewhere temporarily (Beegle, Dehejia & Gatti, 2006; Ito & Kurosaki, 2009), if they own
assets- in this case it could be a parcel of land or livestock, the family would sell livestock
(Hoddinott, 2006), if they have family & friends abroad; then they can/ would receive
remittances (Jack & Suri, 2014). All these options to smooth households’ consumption may not
4

be sufficient because the devastating effects of the shocks might be too strong to be fully offset
(Fafchamps, Udry & Czukas, 1998) also, keeping in mind that other strategies are limited by the
technological, environmental and economic constraints faced by these households (Fafchamps,
1999). Given all these options, we are always left to answer the crucial question of which coping
strategies, or combination of coping strategies, successfully buffer against adverse weather
shocks.

2.2: Gender Differentials in Agricultural Households
Studies conducted on the differential impacts of climate shocks show that there are substantially
variations of impacts on women and men because they all play different roles in the society,
especially in the rural areas. Women may have less access to important information on
adaptation and mitigation strategies to be undertaken when hit by a shock due to constraints such
as lack of education/ lagging behind in the level of education by an average of 3 years across
households (Akampumuza & Matsuda, 2017), having fewer assets in their names, owning
significantly less livestock units as compared to men, lacking the decision making power in most
households, and having less time and resources allocated to other income generating activities
due to domestic responsibilities that take up a lot of time.
Agricultural production is simultaneously carried out on many plots controlled by different
members of the household. In Burkina Faso, (Udry, Hoddinott, Alderman & Haddad, 1995) find
evidence of substantial inefficiencies in the allocation of factors of production across the plots
controlled by different members of the household.
In Uganda, male-female differences in decision making on jointly owned and individual parcels
of land have been shown to affect the adoption of biofortified orange sweet potato varieties.
(Gilligan et al., 2014). This is to show that there might be some differences that come about as a
result of a household having only a head with no spouse versus a household that has both.
(Oseni, Corral, Goldstein & Winters, 2014). In an analysis of the differences in agricultural
productivity across male and female plot managers in Nigeria find that women in the North
produce 28% less than men after controlling for observed factors of production, while there were
no significant gender differences in the south. Possible explanations as to why there are
5

differences between the two regions is that it could be that there are policy variations in the two
regions, secondly, there is a gender gap because women have access to less productive resources
than men in the North, and even if given the same level of inputs, significant differences still
emerge; this could be as a result of religion since Islam is practiced widely in the North while
Christianity is practiced in the South.
Further, we see that although women make essential contributions to agriculture in developing
countries, female farmers typically have lower output per unit of land and are much less likely to
be active in commercia farming than their male counterparts. (Goldstein & Rosas, 2013). These
gender differences in land productivity and participation between male and female farmers are
due to gender differences in access to inputs, resources and services. The reasons for these
differences could be a result of differences in property rights, education and control over
resources (e.g., land)
Generally, women spend more in household basics i.e., education, health and clothing as
compared to men (Akampumuza & Matsuda, 2017). In an analysis of women’s empowerment
and economic development, (Duflo, 2012) shows that in the micro-credit schemes that have been
directed exclusively at women, money is invested in services that improve the well-being of
families. In the same light, in a Nicaraguan study conducted by (Gitter & Barham, 2008) on the
Social Safety Net (Red de Proteccion Social, RPS) where payments go to the female household
head and conditional on children’s school attendance and regular visits to health clinics, results
confirm previous findings that more household resources are devoted to children when women
are more powerful.
In an analysis of gender and ownership of livestock assets, (Njuki & Mburu, 2013) shed light on
the importance and complexities of livestock ownership for women in East Africa and we see
that livestock are thought to be one of the most important assets for women as they are a
productive asset that they can easily own and that are not bound by complex property rights
compared to something like land. Despite this advantage over land, livestock ownership is not so
easy because women may own livestock, acquired through purchase, through inheritance after
the husband dies but may not have the decision-making power over the livestock.
(Pica-Ciamarra et al., 2011) investigate the livestock asset positions of rural households and the
contribution of livestock to their income in 12 developing countries. They find that the
6

contribution of livestock to total income is overall small, with no significant differences across
households. This is because in as much as the majority of rural households keep livestock; the
rural poor, defined as those living in rural areas and belonging to the bottom expenditure
quintiles, are more likely to keep livestock than those in higher quintiles but overall, the
differences in herd composition is what will determine the percentage contribution to your total
income.
In Uganda, male-female differences in decision making on jointly owned and individual parcels
of land have been shown to affect the adoption of biofortified orange sweet potato varieties.
(Gilligan et al., 2014). This is to show that there might be some differences that come about as a
result of the type of ownership of the parcels of land.

2.3: A History of the theory of Consumption smoothing
Consumption smoothing is whereby individuals or households practice optimizing their standard
of living by ensuring a proper balance between spending and saving during the different phases
of our lives: we save in good times and spend in bad times. We dislike and go to great lengths to
eliminate uncertainty in our day to day lives, but it is not possible to do this completely. In the
short run, consumption smoothing is valid, but in the long term, the predictive values become
mixed as it becomes harder to anticipate future events; human beings aren’t able to anticipate all
shocks. In this case, the meteorological department may forecast dry seasons or rainy seasons,
but they cannot predict the extensive nature of droughts or floods.
People either borrow or use their savings to maintain the same level of consumption despite the
income shocks they might face (Friedman, 1956). When labor income is independently and
identically distributed over time, assets act like a buffer stock, protecting consumption against
bad draws of income. But in reality, household’s savings and liquidity constraints are not
explained by traditional life cycle models (Deaton, 1989) This leads us to the conclusion that
changes in consumption patterns actually arise from permanent changes in income and not
temporary changes. The permanent income hypothesis thus allows individuals to maximize
expected lifetime utility from consuming a stream of goods between two different time periods (t
and T). In each period t, the individual receives an income yt that can either be saved or spent as
7

an asset At. The individual maximizes a quadratic total lifetime utility function with respect to
consumption, discounting future periods and subject to a budget constraint based on returns r on
At and expected income in each period.
To add onto this, we must first realize that households can smooth income by making
conservative production or employment choices and diversifying economic activities. By doing
this, they take steps to protect themselves from adverse income shocks before they occur.
Secondly, other than borrowing and saving, households can smooth consumption by depleting
and accumulating nonfinancial assets, adjusting labor supply, employing formal and informal
insurance arrangements. These mechanisms take effect after shocks occur and help insulate
consumption patterns from income variability. Therefore; one cannot simply look at the
smoothness of consumption and know which type of smoothing mechanism is at work.
(Morduch, J. 1995).
The life cycle model proposed by (Modigliani & Brumberg, 1954) captures the preference for a
stable path of consumption even as income changes over time. Similar to the permanent income
hypothesis, people base present consumption on their expected average lifetime income rather
than their current income. Borrowing allows young people to consume more than their income.
As their earning increase over time due to the accumulation of human capital, their consumption
increases slowly and their savings increase rapidly, eventually exceeding consumption. In old
age, people maintain consumption by living off of their life savings.
Figure 1 shows us an overview of coping strategies employed after a household is faced with a
shock.

Consumption Smoothing in Agriculture
In an analysis of gender and ownership of livestock assets, (Njuki & Mburu, 2013) shed light on
the importance and complexities of livestock ownership for women in East Africa and we see
that livestock are thought to be one of the most important assets for women as they are a
productive asset that they can easily own and that are not bound by complex property rights
compared to something like land. Despite this advantage over land, livestock ownership is not so
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easy because women may own livestock, acquired through purchase, through inheritance after
the husband dies but may not have the decision-making power over the livestock.
(Pica-Ciamarra et al., 2011) investigate the livestock asset positions of rural households and the
contribution of livestock to their income in 12 developing countries. They find that the
contribution of livestock to total income is overall small, with no significant differences across
households. As much as the majority of rural households keep livestock; the rural poor, defined
as those living in rural areas and belonging to the bottom expenditure quintiles, are more likely
to keep livestock than those in higher quintiles but overall, the differences in herd composition is
what will determine the percentage contribution to your total income.
Empirically, consumption smoothing is modeled as

yit = α + βwit +γt + εit
Where yit is household expenditures, wit is a dummy variable representing an income shock
and γt is a vector of controls. A significant 𝛽 means that the shock does impact consumption, as
proxied by household expenditures. An insignificant 𝛽 means that the shock does not impact
consumption, indicating efficient consumption smoothing.
For this paper, we estimate the consumption smoothing model and extend it by adding a
gendered model as shown in section 4.
(Kochar, 1999) considers the consumption smoothing behavior of Indian farmers after an
agricultural shock, emphasizing the importance of differentiating between income and
consumption smoothing, she attributes the observed lack of correlation between consumption
and idiosyncratic crop shocks to income smoothing strategies.
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3: Data and Descriptive statistics
3.1 Panel Dataset
The data used for the analysis is household level data from the Living Standards Measurement
study Integrated surveys on Agriculture (LSMS-ISA) which is characterized of detailed
information on household characteristics and composition, crop production, livestock ownership
and farm inputs. The Uganda National Panel survey used for this analysis includes surveys
carried out from 2011 to 2016. The household surveys are carried out over a twelve-month
period on a nationally representative sample of households, the regions in the survey are 4,
because Uganda is divided into four regions namely; the northern, eastern, western and southern
region. For this specific sample, 90 % of the households live in rural areas as compared to urban
areas.

3.2 Remote Sensing Data
Our remote sensing data comprises of vegetation indices and weather data from various sources.
Precipitation data is from CHIRPS (Rainfall Estimates from Rain Gauge and Satellite
Observations), GCVI and NDVI are from LANDSAT 7 while weather data is from GLDAS
(Global Land Data Assimilation System)
o GCI-The Green Chlorophyll Index; used to estimate leaf chlorophyll content in
the plants based on near-infrared and green bands. In general, the chlorophyll
value directly reflects the vegetation.
o NDVI- Normalized Differences Vegetation Index; the density of green patches of
land of visible Near Infrared Sunlight reflected by plants.
o Precipitation- water that is falling out of the sky, this could be rain, drizzle, snow,
sleet or hail.
o Transpiration- the process of water movement through a plant and its evaporation
from aerial parts, such as leaves, stems and flowers
o Root-Moisture- mean water contents of the plant roots.
o Temperature- the physical quantity that expresses hot and cold.
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Figures 2,3 & 4 show us the graphical representations of the Vegetation Indices while figure 5 &
6 show us the trends.
We combine the Panel dataset and the Remote sensing data to get 4704 observations. We use this
combined dataset and stratify our sample by the gender of the household heads and by livestock
ownership by females in a household.
In our regressions we do not use root moisture as an instrumental variable since it is a weaker
instrument while temperature is excluded due to the fact that it has other effects on agricultural
production and output that we cannot measure/ account for.
Summary statistics are shown in Table 1.

4: Empirical Strategy
The study aims to answer two questions:
▪

Do women sell/ lose more livestock during droughts as compared to men
▪ Are there gender differences in asset sales & asset divestment in response to
droughts?

4.1: Empirical Model
We carry out both OLS regressions and instrumental variables (IV)regressions using fixed
effects for the basic econometric model and the main model.
The specification of the basic model is such that:

yit = α + βwit +γt +δ j +εit
Where;

yit: The Total number of livestock owned by individuals in a Household
wit: Log of Crop yields
γt: Year fixed effects
δ j: Parish fixed effects
εit: the error term
11

The specification of our main model is as below:

yit = α + βwit + λfi*wit + Ωfi + γt +δ j + εit
Where;

yit: The Total number of livestock owned by individuals in a Household
wit: Log of Crop yields (The variable that we Instrument on)
fi: Female Head/ Female Ownership
γt: Year fixed effects
δ j: Parish fixed effects
εit: the error term
Our Variables Explained

▪

The total number of livestock which is our dependent variable is a weighted by
multiplying largestock by 0.5, smallstock by 0.1 and poultry by 0.01.

▪

We use dummy variables for female household head as well as for those women/ females
who own livestock.

▪

The value of crop yields is a sum of the yields that a household harvested for two
seasons. We use the log of crop yields in our equation since we’d like to see the overall
percentage change in crop yields.

▪

𝜷 is the coefficient that measures the average effect of droughts across households

▪

𝝀 is the coefficient that explains the extent to which a female headed household/ a
household where female’s own livestock lose their livestock. A significant and a more
positive coefficient shows that women lose more livestock during droughts.

▪

We use parish & year fixed effects for all our estimations.
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5: Results

We present 2 sets of estimations for our basic model. We have OLS estimations and IV
estimates. table 2 & 3 are from our basic model and the interpretation to table 2 (OLS estimates)
is that the results are significant when we use parish fixed effects, year fixed effects and year &
parish fixed effects. There is a positive relationship between crop yields and the total number of
livestock owned by households. A positive relationship means that when crops are doing well,
livestock are also doing well and households don’t sell/ employ any coping mechanisms to
smooth their consumption. A positive relationship also means that when crop yields are not
doing well, then livestock are not doing well. And this could be because when there is a drought,
there is bound to be less/ no rainfall, which equates to less food for subsistence as well as less/ no
pasture for livestock. This leads to Households selling livestock so that they can get money to
cater to their needs. Our IV estimates on the other hand are not significant at any level whether
we use parish, year, parish & year fixed effects. And this can be interpreted as there being no
evidence of a relationship between the total number of livestock owned and the crop yields.

For our main model shown by table 4, 5, 6 & 7 we include the female headship variable as well
as the female livestock ownership variable. We interact these two variables separately with the
households’ crop yields so as to see whether there will be a gendered effect from our regressions.
Our results; with year fixed effects as shown on table 4 shows evidence of a positive and
significant relationship between crop yields and the total number of livestock owned, no
significant effect or gendered effect for female headed households while the results that have the
parish, year & parish fixed effects do not show evidence of a relationship between crop yields
and total livestock owned in female headed households or a gendered effect. There is no
evidence of a gendered effect or evidence of a relationship between crop yields and total
livestock owned from our IV estimates as shown on table 5.
Table 6 & 7 which show estimates that are stratified by female livestock ownership also show no
significant results and no evidence of a gendered effect across these households for both the OLS
and IV estimations.
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We run linear regressions for both the OLS and IV estimates and we see the same consistent
results of no evidence of a gendered effect and no evidence of a relationship between crop yields
and the total number of livestock owned by these households. Table 8 & 9 show these estimates.
Based on these results we can conclude that we need better data for our analysis. Households in
the panel dataset were resampled from time to time, thus we end up having fewer households in
the panel. This affects our sample size and there is a possibility that our results were affected as
well.

6. Summary & Conclusion
6.1 Discussion
From our OLS estimates in table 2 and table 4 (the analysis that includes year fixed effects), we
can see significant results and therefore consistency with the theory of consumption smoothing.
Meaning in good agricultural years, livestock also did well. Pasture was available, and they
weren’t sold so as to smooth households’ consumption. Also, what this means is that in a year
where households do not get enough crop yields to sustain them, livestock is sold to smooth
consumption.
Our IV results on the other hand indicate otherwise. This could either mean that the instruments
we used in our analysis were not strong enough and further work needs to be done (using more
precise locations / using data from specific months throughout the crop production period) to
improve given that remote sensing data are reflections onto satellites and chances are that what is
seen is not full proof of what is actually happening on earth.
We don’t find evidence of a gendered effect across households that are headed by females or in
those households in which women own livestock. Possible explanations for this could be:
▪

Women are involved in small Chama’s (A group of women that meet up
weekly/monthly/ quarterly to contribute money for ‘Merry-go-round’ or for savings) /
Micro-credit schemes that help them with resources when they are faced with
idiosyncratic shocks.
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▪

Livestock is an important part of Uganda’s culture such that they do not resort to selling
them when they’re faced with shocks. Households are able to smooth their consumption
through other mechanisms that don’t necessarily include selling their share livestock.
(Kazianga & Udry, 2006) in an analysis of livestock, insurance and drought in Burkina
Faso, find that households (which suffered idiosyncratic negative income shocks) within
villages who share the same future price paths made no additional use of livestock sales
to buffer their consumption. Also, (Fafchamps, Udry & Czukas, 1998) see that livestock
transactions play less of a consumption smoothing role than often assumed. Livestock
sales compensated for at most 30 % and closer to 15% of income shortfalls due to
village-level shocks alone.

▪

Due to very few observations on female livestock ownership and female headed
households, our statistical power was inadequate to detect the relationship. This could be
resolved by repeating the analysis with more data.

6.2 Next Steps
▪

Adding more years into our panel dataset will give us statistical power adequate to detect
the gendered effect across households.

▪

Comparing these results to other countries in Eastern Africa where households were not
resampled would enable us see whether households smooth their consumption by selling
livestock / whether both OLS and IV estimates will be consistent with the theory of
consumption smoothing.

▪

Since our focus in this study was maize crop yields, we would like to compare results of a
different type of crop to these results and see whether there’s a difference.

▪

Using more precise locations and data for specific months for our instruments and remote
sensing data might yield different results.
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Figure 1: Conceptual framework for Consumption smoothing
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Figure 2, 3 & 4: Graphical Representations of Vegetation Indices

Animated GIF representing 20-year median NDVI for serial 16-day MODIS composites spanning January
1st through December 31st.
This is a measure of photosynthetically active green biomass. The higher the index, the more living green
biomass (natural vegetation and crops if any) can be found.
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This is Satellite imagery of
Drought in Eastern Africa in 2009

Mean 8-day land surface
temperature in Uganda in 2015
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Figure 5&6: Graphical Representation of the trends of the Vegetation Indices through various months

The Averages displayed in the above diagram show us averages from the month of January to December.NDVI1 is
NDVI in January while NDVI12 is NDVI in December.
Very low values of NDVI correspond to barren areas of rock and sand, Moderate Values represent shrub grassland
while High values indicate temperate and tropical rainforests.
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Table 1: Summary Statistics of our Data
Variable

Obs

Mean

Std. Dev.

Min

Max

Year

4704

2012.933

1.323

2011

2016

Crop yields

4704

272.245

5183.885

0

333300

Gender

4704

.065

.246

0

1

Female Household Head

3482

.06

.238

0

1

Female Ownership

552

.377

.485

0

1

Total Livestock

4704

.901

5.734

0

343.5

Female HH *Crop Yields

3482

1.998

63.237

0

3600

Female Ownership *Crop
Yields

552

34.622

218.96

0

3700

Log of Crop Yields

881

6.005

1.194

2.079

12.717

Log of Crop Yields* Female HH 699

.134

.84

0

8.189

Log of Crop Yields* Female
Ownership

1.573

2.669

0

8.216

120
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Results
Table 2& 3: Estimates from the basic model
OLS REGRESSION WITH FIXED EFFECTS
DEPENDENT VARIABLE: TOTAL LIVESTOCK
VARIABLES

Log of Crop yields
Constant

0.144**
(0.0578)
-0.207
(0.415)

Year F. E
Parish F. E

Yes

Observations
R-squared

881
0.012

0.133*
(0.0774)
-0.669
(1.324)

0.139*
(0.0773)
-1.302
(1.365)

Yes

Yes
Yes

881
0.469

881
0.481

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

IV REGRESSION WITH FIXED EFFECTS
DEPENDENT VARIABLE: TOTAL LIVESTOCK
VARIABLES

Log of Crop Yields

Year F. E

-0.00827

-0.000858

-0.0181

(0.17)

(0.251)

(0.243)

Yes

Parish F. E

Yes
Yes

Yes

Observations

881

782

782

R-squared

-0.001

0

-0.002

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 4 & 5: Estimates from the main model stratified by Households headed by Women
OLS REGRESSION WITH FIXED EFFECTS
FEMALE HEADED HOUSE HOLDS VS MALE HEADED HOUSE HOLDS
DEPENDENT VARIABLE: TOTAL LIVESTOCK
VARIABLES

Log of Crop yields
Log of Crop yields*Female
HH
Female Household Head
Constant

0.138**
(0.0648)

0.0819
(0.0908)

0.0941
(0.0914)

-0.187
(0.457)
0.259
(2.428)
-0.181
(0.488)

-0.14
(0.756)
0.286
(3.904)
-0.121
(1.357)

-0.209
(0.765)
0.652
(3.943)
-0.602
(1.443)

Yes

Yes
Yes

699
0.547

699
0.553

Year F. E
Parish F. E

Yes

Observations
R-squared

699
0.016

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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IV REGRESSION WITH FIXED EFFECTS
FEMALE HEADED HOUSE HOLDS VS MALE HEADED HOUSE HOLDS
DEPENDENT VARIABLE: TOTAL LIVESTOCK
VARIABLES

Log of Crop Yields

Log of Crop yields*Female
HH

Female Household Head

Year F. E

0.0468

-0.0322

-0.0283

(0.166)

(0.263)

(0.259)

-0.102

-0.014

-0.0838

(0.479)

(0.805)

(0.806)

-0.273

-0.391

-0.0239

(2.59)

(4.176)

(4.17)

Yes

Parish F. E

Yes
Yes

Yes

Observations

699

610

610

R-squared

0.008

0

0

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 6 & 7: Estimates from the main model stratified by Livestock owned by Women

OLS REGRESSION WITH FIXED EFFECTS
LIVESTOCK OWNERSHIP BY FEMALES
DEPENDENT VARIABLE: TOTAL LIVESTOCK

VARIABLES

Log of Crop Yields

Log of Crop Yields*
Female Ownership

Female Ownership

Constant

Year F. E

0.0448

-0.0483

-0.246

(0.173)

(0.361)

(0.387)

-0.189

-0.037

0.45

(0.384)

(0.621)

(0.676)

1.08

0.146

-3.515

(2.323)

(4.02)

(4.535)

2.333*

3.365

7.572**

(1.227)

(2.785)

(3.424)

Yes

Parish F. E

Yes
Yes

Yes

Observations

120

120

120

R-squared

0.066

0.922

0.942

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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IV REGRESSION WITH FIXED EFFECTS
LIVESTOCK OWNERSHIP BY FEMALES
DEPENDENT VARIABLE: TOTAL LIVESTOCK

VARIABLES

Log of Crop Yields

Log of Crop Yields*Female
Ownership
Female Ownership

Year F. E

-0.238

0.075

-0.287

(0.252)

(0.482)

(0.559)

0.0676

-0.15

0.49

(0.422)

(0.687)

(0.782)

-0.481

0.918

-3.793

(2.553)

(4.494)

(5.32)

Yes

Parish F. E

Yes
Yes

Yes

Observations

120

46

46

R-squared

-0.022

-0.003

0.059

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 8 & 9: Linear Estimates
LINEAR OLS REGRESSION
DEPENDENT VARIABLE: TOTAL LIVESTOCK

VARIABLES

Crop Yields
Constant

Year F. E

-1.87E-06

-6.92E-06

-7.45E-06

(0.0000162)

(0.0000177)

(0.0000178)

1.008***

1.687

2.058

(0.305)

(2.365)

(2.401)

Yes

Parish F. E

Yes
Yes

Yes

Observations

4,704

4,704

4,704

R-squared

0.001

0.14

0.142

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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LINEAR IV REGRESSION
DEPENDENT VARIABLE: TOTAL LIVESTOCK

VARIABLES

Crop Yields

Year F. E

7.94E-06

-1.33E-05

-7.62E-06

(0.0000631)

(0.0000791)

(0.0000798)

Yes

Yes

Parish F. E

Yes

Yes

Observations

4,704

4,409

4,409

R-squared

0

0

0

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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